Abstract. We used high resolution spectra in the optical and near-infrared wavelength range to study the abundance ratios and metallicities of the HII regions associated with the polar disk in NGC4650A, in order to put constraints on the formation of the polar disk through cold gas accretion along a filament; this might be the most realistic way by which galaxies get their gas. We have compared the measured metallicities for the polar structure in NGC4650A with those of different morphological types and we have found that they are similar to those of late-type galaxies: such results is consistent with a polar disk formed by accretion from cosmic web filaments of external cold gas.
INTRODUCTION
Recently, Macciò et al. [1] and Brook et al. [2] have studied the formation and evolution of a polar disk galaxy: a long-lived polar structure will form through cold gas accretion along a filament, extended for ∼ 1 Mpc, into the virialized dark matter halo. The morphology and kinematics of one simulated object are quite similar to those observed for the polar disk galaxy NGC4650A. This galaxy is the prototype for PRGs; the polar disk is very massive, since the total HI mass in this component is about 10 10 M ⊙ , which added to the mass of stars is comparable with the total mass in the central spheroid. [4] . We need to use both indicators to break the degeneracy with the metallicity that affect R 23 ; we calibrate the oxygen abundance through the Sulphur abundance parameter by using the relation 12 + log(O/H) = 1.53logS 23 + 8.27, introduced by Díaz and Pérez-Montero [4] .
CHEMICAL ABUNDANCE DETERMINATION
We also used another empirical method introduced by Pilyugin [5] , that propose to use the excitation parameter P = R 3 /R 23 (where R 3 = ([OIII]λ λ 4929 + 5007)/H β ), to estimate the oxygen abundance as a function of P and R 23 . The abundances derived with both methods are consistent and we also find an absence of any metallicity gradient along the polar structure.
-Direct method -We derived the oxygen abundance of the polar disk directly by the estimate of the O ++ and O + ions electron temperature. According to Izotov et al. [6] and Pilyugin et al. [7] 
RESULTS
In order to test the cold accretion scenario for the formation of polar disk galaxy NGC4650A, we estimated the oxygen abundance 12 + log(O/H) along the polar disk, by using both the empirical and direct methods.
By comparing the abundance of the polar disk with those of galaxies of different morphological type, but same luminosity, NGC4650A has metallicity lower than spiral galaxy disks of the same total luminosity.
The average metallicity for the polar disk of NGC4650A is Z = 0.35Z ⊙ and compared with the typical values for spiral galaxies, turns to be lower. This value is consistent with those predicted for the formation of disks by cold accretion processes [8] .
Moreover, the oxygen abundance along the polar disk of NGC4650A is constant: this suggests that the metal enrichment is not influenced by the stellar evolution of the central spheroid and, thus, the disk was formed later. The absence of any metallicity gradient is also found in some other PRGs [9] , while a strong gradient is observed in spiral galaxies: this turns to be consistent with infall of metal-poor gas from outside which is still forming the disk.
